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DETAILED ACTION 



Priority 

Acknowledgment is made of applicants claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in Application No. 
10/6322960, filed on April 30, 2004. Priority date of September 02, 2002 has 
been assigned. 

Oath/Declaration 

The Oath filed April 30, 2004 complies with all the requirements set fort in 
MPEP 602 and therefore is accepted. 

Drawings 
The filed drawings are accepted. 

Specification 
The contents of the filed specification are accepted. 

Claim Objections 
Claims 1-12 are objected to because of the following informalities: 
As per claims 1 & 7: 

These claims refer to "serial/parallel" (line 18 c iaimi & line 16 c iaim7), whereas 
they should refer to parallel/serial in this portion of the claims. Applicant should 
change "serial/parallel" to parallel/serial. 
As per claim 6: 

The applicant misspells scan as "chan" (line 3). Appropriate correction is 
required. 
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These claims are objected to by virtue of their dependency. Appropriate 
correction is required 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Whetsel US Pat no. 6,242,269 B1 , and further in view of Eriksson et al. US 
Patent no. 6,169,500 B1 
As per claim 1: 

Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising: m scan chains (wherein m is an integer greater than 1) each 
of which includes a plurality of logic circuits and a plurality of scan registers 



Application/Control Number: 10/649,765 Page 4 

Art Unit: 2138 

connected alternately in series (Figure 8 # 924), each of the scan chains 
including a first logic circuit having a data input terminal (Figure 8 # 800, column 
7, lines 53-56), a first scan register connected to the first logic circuit (Figure 8 # 
800, column 7, lines 53-56), the first scan register having a test input terminal 
(Figure 8 # 900, column 8, lines 6-8), and a last scan register having an output 
terminal (Figure 8 # 844, column 7, lines 58-61); a serial/parallel conversion 
circuit connected to the test input terminals of the first scan registers of the scan 
chains (column 1 , lines 65-66), and a parallel/serial conversion circuit connected 
to the output terminals of the last scan registers of the scan chains (column 1 , 
lines 66-67). 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal and 
the conversion circuits converting data in response to a multiplied clock signal 
having a frequency being m times of that of the clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to a 
clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel conversion 
circuit (Fig 6 # 50 a-c) converting serial data into parallel data in response to a 
multiplied clock signal having a frequency being m times of that of the clock 
signal (Figure 6, "CLK184a-c"); and the parallel/serial conversion circuit (Fig 6 # 
60) converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Fig 6, "CLK184d"). Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
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made to use clock signal within to control the operations of the scan chains and 
conversion circuits in the teaching of Whetsel. This modification would have been 
obvious to one of ordinary skill in the art because one of ordinary skill in the art 
would have recognized that using a clock signal to control the operation of a scan 
chain is a commonplace practice in the art and delaying the incoming signals in 
relation to the clock signals will reduce the risk of errors (Eriksson et al., column 

1 , lines 53-56). 
As per claim 2: 

Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising: m scan chains (wherein m is an integer greater than 1) each 
of which includes a plurality of logic circuits and a plurality of scan registers 
connected alternately in series (Figure 8 # 924), each of the scan chains 
including a first logic circuit having a data input terminal (Figure 8 # 800, column 
7, lines 53-56), a first scan register connected to the first logic circuit (Figure 8 # 
800, column 7, lines 53-56), the first scan register having a test input terminal 
(Figure 8 # 900, column 8, lines 6-8), and a last scan register having an output 
terminal (Figure 8 # 844, column 7, lines 58-61); a serial/parallel conversion 
circuit connected to the test input terminals of the first scan registers of the scan 
chains (column 1, lines 65-66), and a parallel/serial conversion circuit connected 
to the output terminals of the last scan registers of the scan chains (column 1 , 
lines 66-67), further comprising a multiplication circuit connected to the 
serial/parallel conversion circuit and the parallel/serial conversion circuit (column 

2, lines 3-13). 
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Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal, the 
conversion circuits converting data in response to a multiplied clock signal having 
a frequency being m times of that of the clock signal, and the multiplication circuit 
generating the multiplied clock signal based on the clock signal received thereto. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to a 
clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel conversion 
circuit (Fig 6 # 50 a-c) converting serial data into parallel data in response to a 
multiplied clock signal having a frequency being m times of that of the clock 
signal (Figure 6, "CLK184a-c"); the parallel/serial conversion circuit (Fig 6 # 60) 
converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Fig 6, "CLK184d"), and further comprising 
a multiplication circuit connected to the serial/parallel conversion circuit and the 
parallel/serial conversion circuit (column 1, lines 31-33), the multiplication circuit 
generating the multiplied clock signal based on the clock signal received thereto 
(column 2 lines 54-60). Therefore it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use clock signal within to 
control the operations of the scan chains and conversion circuits in the teaching 
of Whetsel. This modification would have been obvious to one of ordinary skill in 
the art because one of ordinary skill in the art would have recognized that using a 
clock signal to control the operation of a scan chain is a commonplace practice in 
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the art and delaying the incoming signals in relation to the clock signals will 
reduce the risk of errors (Eriksson et al., column 1, lines 53-56). 
As per claims 3-5: 

Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising: m scan chains (wherein m is an integer greater than 1) each 
of which includes a plurality of logic circuits and a plurality of scan registers 
connected alternately in series (Figure 8 # 924), each of the scan chains 
including a first logic circuit having a data input terminal (Figure 8 # 800, column 
7, lines 53-56), a first scan register connected to the first logic circuit (Figure 8 # 
800, column 7, lines 53-56), the first scan register having a test input terminal 
(Figure 8 # 900, column 8, lines 6-8), a last scan register having an output 
terminal (Figure 8 # 844, column 7, lines 58-61); a serial/parallel conversion 
circuit connected to the test input terminals of the first scan registers of the scan 
chains (column 1, lines 65-66), and a parallel/serial conversion circuit connected 
to the output terminals of the last scan registers of the scan chains (column 1, 
lines 66-67), further comprising a multiplication circuit connected to the 
serial/parallel conversion circuit and the parallel/serial conversion circuit (column 
2, lines 3-13), wherein the serial/parallel conversion circuit including a plurality of 
flip-flops connected in series (column 4, lines 54-61), and a plurality of selectors 
(Figure 8 # 876, column 7, lines 64-67), wherein each of the serial registers 
includes a selector and a flip-flop. 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal, the 
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conversion circuits converting data in response to a multiplied clock signal 
having a frequency being m times of that of the clock signal, and wherein each 
of the serial registers includes a selector and a flip-flop being operated in 
response to the clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to 
a clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel 
conversion circuit (Fig 6 # 50 a-c) converting serial data into parallel data in 
response to a multiplied clock signal having a frequency being m times of that of 
the clock signal (Figure 6, "CLK184a-c"); the parallel/serial conversion circuit 
(Fig 6 # 60) converting parallel data received from the scan chains into serial 
data in response to the multiplied clock signal (Fig 6, "CLK184d"), and wherein 
each of the serial registers includes a selector and a flip-flop being operated in 
response to the clock signal (Figure 6 #71 a-f, "CLK184a-d") . Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to use clock signal within to control the operations of the scan chains and 
conversion circuits in the teaching of Whetsel. This modification would have 
been obvious to one of ordinary skill in the art because one of ordinary skill in 
the art would have recognized that using a clock signal to control the operation 
of a scan chain is a commonplace practice in the art and delaying the incoming 
signals in relation to the clock signals will reduce the risk of errors (Eriksson et 
al., column 1, lines 53-56). 
As per claim 6: 
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Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising: m scan chains (wherein m is an integer greater than 1) each 
of which includes a plurality of logic circuits and a plurality of scan registers 
connected alternately in series (Figure 8 # 924), each of the scan chains 
including a first logic circuit having a data input terminal (Figure 8 # 800, column 
7, lines 53-56), a first scan register connected to the first logic circuit (Figure 8 # 
800, column 7, lines 53-56), the first scan register having a test input terminal 
(Figure 8 # 900, column 8, lines 6-8), and a last scan register having an output 
terminal (Figure 8 # 844, column 7, lines 58-61); a serial/parallel conversion 
circuit connected to the test input terminals of the first scan registers of the scan 
chains (column 1, lines 65-66), and a parallel/serial conversion circuit connected 
to the output terminals of the last scan registers of the scan chains (column 1, 
lines 66-67), wherein the output terminal of the last scan register of one of the 
scan chains (Figure 8 # 946) is connected to the data input terminal of the first 
logic circuit of another one of the scan chains (Figure 8, # 964 and "PSC"). 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal and 
the conversion circuits converting data in response to a multiplied clock signal 
having a frequency being m times of that of the clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to a 
clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel conversion 
circuit (Fig 6 # 50 a-c) converting serial data into parallel data in response to a 
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multiplied clock signal having a frequency being m times of that of the clock 
signal (Figure 6, "CLK184a-c"); and the parallel/serial conversion circuit (Fig 6 # 
60) converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Fig 6, M CLK184d"). Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to use clock signal within to control the operations of the scan chains and 
conversion circuits in the teaching of Whetsel. This modification would have been 
obvious to one of ordinary skill in the art because one of ordinary skill in the art 
would have recognized that using a clock signal to control the operation of a scan 
chain is a commonplace practice in the art and delaying the incoming signals in 
relation to the clock signals will reduce the risk of errors (Eriksson et al., column 
1 , lines 53-56). 
As per claim 7: 

Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising a plurality of scan chains each of which includes a first logic 
circuit having a data input terminal (Figure 8 # 800, column 7, lines 53-56), a first 
scan register connected to the first logic circuit (Figure 8 # 800, column 7, lines 
53-56), the first scan register having a test input terminal (Figure 8 # 900, column 
8, lines 6-8), and a last scan register having an output terminal (Figure 8 # 844, 
column 7, lines 58-61); a serial/parallel conversion circuit connected to the test 
input terminals of the first scan registers of the scan chains (column 1 , lines 65- 
66), and a parallel/serial conversion circuit connected to the output terminals of 
the last scan registers of the scan chains (column 1, lines 66-67). 
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Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal and 
the conversion circuits converting data in response to a multiplied clock signal 
having a frequency being m times of that of the clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to a 
clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel conversion 
circuit (Fig 6 # 50 a-c) converting serial data into parallel data in response to a 
multiplied clock signal having a frequency being m times of that of the clock 
signal (Figure 6, "CLK184a-c"); and the parallel/serial conversion circuit (Fig 6 # 
60) converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Fig 6, "CLK184d"). Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to use clock signal within to control the operations of the scan chains and 
conversion circuits in the teaching of Whetsel. This modification would have been 
obvious to one of ordinary skill in the art because one of ordinary skill in the art 
would have recognized that using a clock signal to control the operation of a scan 
chain is a commonplace practice in the art and delaying the incoming signals in 
relation to the clock signals will reduce the risk of errors (Eriksson et al., column 
1, lines 53-56). 
As per claim 8: 

Whetsel teaches a semiconductor integrated circuit (Figure 8 # 700) 
comprising a plurality of scan chains each of which includes a first logic circuit 
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having a data input terminal (Figure 8 # 800, column 7, lines 53-56), a first scan 
register connected to the first logic circuit (Figure 8 # 800, column 7, lines 53-56), 
the first scan register having a test input terminal (Figure 8 # 900, column 8, lines 
6-8), and a last scan register having an output terminal (Figure 8 # 844, column 
7, lines 58-61); a serial/parallel conversion circuit connected to the test input 
terminals of the first scan registers of the scan chains (column 1 , lines 65-66), 
and a parallel/serial conversion circuit connected to the output terminals of the 
last scan registers of the scan chains (column 1, lines 66-67), further comprising 
a multiplication circuit connected to the serial/parallel conversion circuit and the 
parallel/serial conversion circuit (column 2, lines 3-13). 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal, the 
conversion circuits converting data in response to a multiplied clock signal having 
a frequency being m times of that of the clock signal, and the multiplication circuit 
generating the multiplied clock signal based on the clock signal received thereto. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to a 
clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel conversion 
circuit (Fig 6 # 50 a-c) converting serial data into parallel data in response to a 
multiplied clock signal having a frequency being m times of that of the clock 
signal (Figure 6, "CLK184a-c"); the parallel/serial conversion circuit (Fig 6 # 60) 
converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Fig 6, "CLK184d"), and further comprising 
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a multiplication circuit connected to the serial/parallel conversion circuit and the 
parallel/serial conversion circuit (column 1 f lines 31-33), the multiplication circuit 
generating the multiplied clock signal based on the clock signal received thereto 
(column 2 lines 54-60). Therefore it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to use clock signal within to 
control the operations of the scan chains and conversion circuits in the teaching 
of Whetsel. This modification would have been obvious to one of ordinary skill in 
the art because one of ordinary skill in the art would have recognized that using a 
clock signal to control the operation of a scan chain is a commonplace practice in 
the art and delaying the incoming signals in relation to the clock signals will 
reduce the risk of errors (Eriksson et al., column 1, lines 53-56). 
As per claims 9-11: 

Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising a plurality of scan chains each of which includes a first logic 
circuit having a data input terminal (Figure 8 # 800, column 7, lines 53-56), a 
first scan register connected to the first logic circuit (Figure 8 # 800, column 7, 
lines 53-56), the first scan register having a test input terminal (Figure 8 # 900, 
column 8, lines 6-8), a last scan register having an output terminal (Figure 8 # 
844, column 7, lines 58-61); a serial/parallel conversion circuit connected to the 
test input terminals of the first scan registers of the scan chains (column 1, lines 
65-66), and a parallel/serial conversion circuit connected to the output terminals 
of the last scan registers of the scan chains (column 1, lines 66-67), further 
comprising a multiplication circuit connected to the serial/parallel conversion 
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circuit and the parallel/serial conversion circuit (column 2, lines 3-13), wherein 
the serial/parallel conversion circuit including a plurality of flip-flops connected in 
series (column 4, lines 54-61), and a plurality of selectors (Figure 8 # 876, 
column 7, lines 64-67), wherein each of the serial registers includes a selector 
and a flip-flop. 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal, the 
conversion circuits converting data in response to a multiplied clock signal 
having a frequency being m times of that of the clock signal, and wherein each 
of the serial registers includes a selector and a flip-flop being operated in 
response to the clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to 
a clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel 
conversion circuit (Fig 6 # 50 a-c) converting serial data into parallel data in 
response to a multiplied clock signal having a frequency being m times of that of 
the clock signal (Figure 6, "CLK184a-c"); the parallel/serial conversion circuit 
(Fig 6 # 60) converting parallel data received from the scan chains into serial 
data in response to the multiplied clock signal (Fig 6, "CLK184d"), and wherein 
each of the serial registers includes a selector and a flip-flop being operated in 
response to the clock signal (Figure 6 #71 a-f, "CLK184a-d") . Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to use clock signal within to control the operations of the scan chains and 
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conversion circuits in the teaching of Whetsel. This modification would have 
been obvious to one of ordinary skill in the art because one of ordinary skill in 
the art would have recognized that using a clock signal to control the operation 
of a scan chain is a commonplace practice in the art and delaying the incoming 
signals in relation to the clock signals will reduce the risk of errors (Eriksson et 
al., column 1, lines 53-56). 
As per claim 12: 

Whetsel substantially teaches a semiconductor integrated circuit (Figure 8 
# 700) comprising a plurality of scan chains each of which includes a first logic 
circuit having a data input terminal (Figure 8 # 800, column 7, lines 53-56), a first 
scan register connected to the first logic circuit (Figure 8 # 800, column 7, lines 
53-56), the first scan register having a test input terminal (Figure 8 # 900, column 
8, lines 6-8), and a last scan register having an output terminal (Figure 8 # 844, 
column 7, lines 58-61); a serial/parallel conversion circuit connected to the test 
input terminals of the first scan registers of the scan chains (column 1, lines 65- 
66), and a parallel/serial conversion circuit connected to the output terminals of 
the last scan registers of the scan chains (column 1, lines 66-67), wherein the 
selectors of the serial registers are operated in response to a mode signal 
(Figure 10 "MUX"). 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan registers are being operated in response to a clock signal and 
the conversion circuits converting data in response to a multiplied clock signal 
having a frequency being m times of that of the clock signal. 
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However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan registers are being operated in response to a 
clock signal (Figure 2 "CLK", column 2, lines 54-56), the serial/parallel conversion 
circuit (Fig 6 # 50 a-c) converting serial data into parallel data in response to a 
multiplied clock signal having a frequency being m times of that of the clock 
signal (Figure 6, "CLK184a-c"); and the parallel/serial conversion circuit (Fig 6 # 
60) converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Fig 6, "CLK184d"). Therefore it would 
have been obvious to one of ordinary skill in the art at the time the invention was 
made to use clock signal within to control the operations of the scan chains and 
conversion circuits in the teaching of Whetsel. This modification would have been 
obvious to one of ordinary skill in the art because one of ordinary skill in the art 
would have recognized that using a clock signal to control the operation of a scan 
chain is a commonplace practice in the art and delaying the incoming signals in 
relation to the clock signals will reduce the risk of errors (Eriksson et al., column 
1, lines 53-56). 
As per claim 13: 

Whetsel substantially teaches a method of testing a semiconductor 
integrated circuit (Figure 8 # 700) comprising: providing a plurality of scan chains 
each of which receives test data (Figure 8 # 900, column 8, lines 6-8), converting 
the test data serially inputted into parallel data (column 1, lines 65-66), supplying 
the parallel data to the scan chains; and converting the parallel data received 
from the scan chains into a serial data (column 1, lines 66-67). 
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Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan chains are operated in synchronism with a clock signal and the 
conversion of the test data is in synchronism with a multiplied clock signal at a 
frequency being a number of times of the scan chains of that of a clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan chains are operated in synchronism with a 
clock signal (Figure 2 "CLK", column 2, lines 54-56); converting the test data 
serially inputted in synchronism with a multiplied clock signal at a frequency 
being a number of times of the scan chains of that of a clock signal (Figure 6, 
"CLK184a-c"), and converting the parallel data received from the scan chains 
into a serial data in synchronism with the multiplied clock signal (Fig 6, 
"CLK184d"). Therefore it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to use clock signal within to control the 
operations of the scan chains and conversion circuits in the teaching of Whetsel. 
This modification would have been obvious to one of ordinary skill in the art 
because one of ordinary skill in the art would have recognized that using a clock 
signal to control the operation of a scan chain is a commonplace practice in the 
art and delaying the incoming signals in relation to the clock signals will reduce 
the risk of errors (Eriksson et al., column 1, lines 53-56). 
As per claim 14: 

Whetsel substantially teaches a method of testing a semiconductor 
integrated circuit (Figure 8 # 700) comprising: providing a plurality of scan chains 
each of which receives test data (Figure 8 # 900, column 8, lines 6-8), converting 
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the test data serially inputted into parallel data (column 1, lines 65-66), supplying 
the parallel data to the scan chains; and converting the parallel data received 
from the scan chains into a serial data (column 1 , lines 66-67). 

Whetsel does not explicitly teach a semiconductor integrated circuit 
wherein; the scan chains are operated in synchronism with a clock signal the 
conversion of the test data is in synchronism with a multiplied clock signal at a 
frequency being a number of times of the scan chains of that of a clock signal, 
wherein the multiplied clock signal is generated by multiplying the frequency of 
the clock signal. 

However, Eriksson et al. in an analogous art, teaches a semiconductor 
integrated circuit wherein; the scan chains are operated in synchronism with a 
clock signal (Figure 2 "CLK", column 2, lines 54-56); converting the test data 
serially inputted in synchronism with a multiplied clock signal at a frequency 
being a number of times of the scan chains of that of a clock signal (Figure 6, 
w CLK184a-c"), converting the parallel data received from the scan chains into a 
serial data in synchronism with the multiplied clock signal (Fig 6, "CLK184d"), 
and wherein the multiplied clock signal is generated by multiplying the frequency 
of the clock signal (column 1, lines 28-30). Therefore it would have been obvious 
to one of ordinary skill in the art at the time the invention was made to use clock 
signal within to control the operations of the scan chains and conversion circuits 
in the teaching of Whetsel. This modification would have been obvious to one of 
ordinary skill in the art because one of ordinary skill in the art would have 
recognized that using a clock signal to control the operation of a scan chain is a 
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commonplace practice in the art and delaying the incoming signals in relation to 
the clock signals will reduce the risk of errors (Eriksson et al., column 1 , lines 53- 
56). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1, 7, & 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Eriksson et al. US Patent no. 6,169,500 B1. 
As per claim 1: 

Eriksson et al. substantially teaches a semiconductor integrated circuit 
(Figure 6) comprising: m scan chains (wherein m is an integer greater than 1) 
each of which includes a plurality of logic circuits and a plurality of scan registers 
connected alternately in series (Figure 6 # 71a-f), the scan registers being 
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operated in response to a clock signal (Figure 6 "CLK184a-d"), each of the scan 
chains including a first logic circuit having a data input terminal (Figure 3 "D m n ), a 
first scan register connected to the first logic circuit (Figure 3 #54), the first scan 
register having a test input terminal (Figure 3 # 10), and a last scan register 
having an output terminal (Figure 6 "D ou ta-c"); a serial/parallel conversion circuit 
connected to the test input terminals of the first scan registers of the scan chains 
(Figure 6 # 50a-c), the serial/parallel conversion circuit converting serial data 
into parallel data in response to a multiplied clock signal having a frequency 
being m times of that of the clock signal (Figure 6 "CLK184a-c"); and a 
parallel/serial conversion circuit (Figure 6 # 60), the parallel/serial conversion 
circuit converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Figure 6 "CLK184d"). 

Eriksson et al. does not teach the exact location of the parallel/serial 
converter, as disclosed in the specification. However, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to place the parallel/serial converter at the output terminal of the invention, since 
it has been held that rearranging parts of an invention involves only routine skill 
in the art. In re Japikse, 86 USPQ 70. 
As per claim 7: 

Eriksson et al. substantially teaches a semiconductor integrated circuit 
(Figure 6) comprising: a plurality of scan chains (Figure 6 # 71 a-f) each of which 
includes a first logic circuit having a data input terminal (Figure 3 "Dm"), a first 
scan register connected to the first logic circuit (Figure 3 #54), the first scan 
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register having a test input terminal (Figure 3 # 10), and a last scan register 
having an output terminal (Figure 6 "D ou ta-c"); a serial/parallel conversion circuit 
connected to the test input terminals of the first scan registers of the scan chains 
(Figure 6 # 50a-c), the serial/parallel conversion circuit converting serial data 
into parallel data in response to a multiplied clock signal having a frequency 
being m times of that of the clock signal (Figure 6 "CLK184a-c"); and a 
parallel/serial conversion circuit (Figure 6 #60), the parallel/serial conversion 
circuit converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Figure 6 "CLK184d"). 

Eriksson et al. does not teach the exact location of the parallel/serial 
converter, as disclosed in the specification. However, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to place the parallel/serial converter at the output terminal of the invention, since 
it has been held that rearranging parts of an invention involves only routine skill 
in the art. In re Japikse, 86 USPQ 70. 
As per claim 13: 

Eriksson et al. substantially teaches a method of testing a semiconductor 
integrated circuit comprising: providing a plurality of scan chains (Figure 6 # 
71a-f) each of which receives test data (Figure 3 "D in "), the scan chains are 
operated in synchronism with a clock signal (Figure 6 "CLK184a-d"); converting 
the test data serially inputted in synchronism with a multiplied clock signal at a 
frequency being a number of times of the scan chains of that of a clock signal, 
into parallel data (Figure 6 # 50a-c) in accordance with the multiplied clock 
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signal (Figure 6 "CLK184a-c"); supplying the parallel data to the scan chains 
(Figure 6 "Douta-c"); and converting the parallel data (Figure 6 # 60) received 
from the scan chains into a serial data in synchronism with the multiplied clock 
signal (Figure 6 "CLK184d"). 

Eriksson et al. does not teach the exact location of the parallel/serial 
converter, as disclosed in the specification. However, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to place the parallel/serial converter at the output terminal of the invention, since 
it has been held that rearranging parts of an invention involves only routine skill 
in the art. In re Japikse, 86 USPQ 70. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 



The factual inquiries set forth in Graham v., John Deere Co., 383 U.S. 1, 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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Claims 1, 7, & 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kobayashi US PG-Pub no. 2003/0056183 A1. 
As per claim 1 : 

Kobayashi substantially teaches a semiconductor integrated circuit (Figure 
1) comprising: m scan chains (wherein m is an integer greater than 1) each of 
which includes a plurality of logic circuits and a plurality of scan registers 
connected alternately in series (Figure 1(a) # 120-123), the scan registers being 
operated in response to a clock signal (Figure 1(b) "SC_CLOCK", paragraph 
[0037]), each of the scan chains including a first logic circuit having a data input 
terminal (Figure 1(a) #10), a first scan register connected to the first logic circuit 
(Figure 1(a) "SIN0"), the first scan register having a test input terminal (Figure 
1(b) "SCAN IN"), and a last scan register having an output terminal (Figure 1(a) 
"SOUT0"); a serial/parallel conversion circuit connected to the test input 
terminals of the first scan registers of the scan chains (Figure 1 (a) # 1 1 , 
paragraph [0035], lines 8-12), the serial/parallel conversion circuit converting 
serial data into parallel data in response to a multiplied clock signal having a 
frequency being m times of that of the clock signal (Figure 4 "SC_CLOCK", 
paragraph [0043], lines 5-12); and a parallel/serial conversion circuit (Figure 1(a) 
# 10, paragraph [0035], lines 4-8), the parallel/serial conversion circuit 
converting parallel data received from the scan chains into serial data in 
response to the multiplied clock signal (Figure 3 "SC_CLOCK", paragraph 
[0040], lines 1-10). 
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Kobayashi does not teach the exact location of the parallel/serial 
converter, as disclosed in the specification. However, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to place the parallel/serial converter at the output terminal of the invention, since 
it has been held that rearranging parts of an invention involves only routine skill 
in the art. In re Japikse, 86 USPQ 70. 
As per claim 7: 

Kobayashi substantially teaches a semiconductor integrated circuit (Figure 
1) comprising: a plurality of scan chains (Figure 1(a) "SINO-3") each of which 
includes a first logic circuit having a data input terminal (Figure 1(b) "SCAN IN"), 
a first scan register connected to the first logic circuit (Figure 1(a) "SINO"), the 
first scan register having a test input terminal (Figure 1(b) "SCAN IN"), and a last 
scan register having an output terminal (Figure 1(a) "SOUT0"); a serial/parallel 
conversion circuit connected to the test input terminals of the first scan registers 
of the scan chains (Figure 1(a) # 11, paragraph [0035], lines 8-12), the 
serial/parallel conversion circuit converting serial data into parallel data in 
response to a multiplied clock signal having a frequency being m times of that of 
the clock signal (Figure 4 "SC_CLOCK", paragraph [0043], lines 5-12); and a 
parallel/serial conversion circuit (Figure 1(a) # 10, paragraph [0035], lines 4-8), 
the parallel/serial conversion circuit converting parallel data received from the 
scan chains into serial data in response to the multiplied clock signal (Figure 3 
"SC_CLOCK", paragraph [0040], lines 1-10). 
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Kobayashi does not teach the exact location of the parallel/serial 
converter, as disclosed in the specification. However, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to place the parallel/serial converter at the output terminal of the invention, since 
it has been held that rearranging parts of an invention involves only routine skill 
in the art. In re Japikse, 86 USPQ 70. 
As per claim 13: 

Kobayashi substantially teaches a method of testing a semiconductor 
integrated circuit comprising: providing a plurality of scan chains (Figure 1(a) 
"SINO-3") each of which receives test data (Figure 1(b) "SCAN IN"), the scan 
chains are operated in synchronism with a clock signal (Figure 1(b) 
"SC_CLOCK"); converting the test data serially inputted in synchronism with a 
multiplied clock signal at a frequency being a number of times of the scan 
chains of that of a clock signal, into parallel data (Figure 1(a) # 11, paragraph 
[0035], lines 8-12), in accordance with the multiplied clock signal Figure 4 
"SC_CLOCK", paragraph [0043], lines 5-12); supplying the parallel data to the 
scan chains (Figure 1(b) "SCAN OUT"); and converting the parallel data (Figure 
1(a) # 10, paragraph [0035], lines 4-8) received from the scan chains into a 
serial data in synchronism with the multiplied clock signal (Figure 3 
"SC_CLOCK", paragraph [0040], lines 1-10). 

Kobayashi does not teach the exact location of the parallel/serial 
converter, as disclosed in the specification. However, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to place 
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the parallel/serial converter at the output terminal of the invention, since it has 
been held that rearranging parts of an invention involves only routine skill in the 
art. In re Japikse, 86 USPQ 70. 

Related Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Additional pertinent prior arts, US Pat no. 6,466,247 B1 
US Pat no. 6,014,763 and US Pat no. 5,978,870 mention the same test method 
using serial and parallel converters and having a clock means are included 
herein for Applicant's review. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Saqib J. Siddiqui whose telephone number is 
(571) 272-6553. The examiner can normally be reached on 8:00 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Albert Decady can be reached on (571) 272-3819. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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